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Abstract 

Benign leiomyomas of the uterus are uncommonly found in association with benign smooth muscle tumors 
beyond the confines of the uterus. Benign metastasizing leiomyoma (BML) is a rare disease in which the lung is 
described to be the most afflicted extrauterine organ. We present a brief review of the literature, along with case 
reports for four patients who were followed up after resection of a pulmonary lesion or after pathological 
confirmation by biopsy. The clinical course of BML varies from chronic asymptomatic appearance to rapid 
progression, leading to respiratory failure and death. Our BML patients did not complain of pulmonary symptoms, 
such as cough, dyspnea, or chest tightness. Pathology revealed benign leiomyomas with no atypia and mitotic 
activity <5 per 10 high-power field. Immunohistochemical staining was positive for actin and desmin. A standard 
treatment for BML has not yet been established. Because of the hormone-sensitive characteristics of BML, 
treatments are based on hormonal manipulation along with either surgical or medical oophorectomy. Benign 
metastasizing leiomyoma can be observed in postmenopausal women. We observed four patients who did not 
receive adjuvant hormonal therapy because they were postmenopausal or perimenopausal. All patients are still 
healthy and show no evidence of recurrence or progression of the disease. 
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Background 

Uterine leiomyomas, the most common gynecological 
neoplasms in women of reproductive age, have a preva- 
lence of about 50% in women older than 30 years and 
result from clonal proliferation of uterine smooth muscle 
tissue [1,2]. Very rarely, benign uterine leiomyomas 
display bizarre growth patterns, including intravascular 
leiomyomatosis, disseminated peritoneal leiomyomatosis, 
and benign metastasizing leiomyoma (BML) [3]. Benign 
metastasizing leiomyoma is an ill-defined clinicopatholog- 
ical condition that features histologically benign meta- 
static' smooth muscle tumor [4], BML is a very rare 
disease that has been reported in association with uter- 
ine leiomyoma, and about 100 cases have been reported 
in the literature [5]. The term 'benign metastasizing 
leiomyoma', which was coined initially by Steiner in 
1939, is used to describe the presence of benign smooth 
muscle tumors in an organ distant from the uterus [6]. 
It affects women of reproductive age who have under- 
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benign-appearing uterine leiomyomas [7,8]. The lung is 
the most common site of involvement. In addition to 
pulmonary lesions, lesions of the mediastinum, the ner- 
vous system, skin, and bone have been described, with 
similar growth characteristics [3,9,10]. Although most 
tumors are asymptomatic and are found incidentally on 
routine chest X-rays, a few tumors induce cough, dyspnea, 
and decreased pulmonary function [8,11,12]. 



Case presentation 

Case 1 

A 53-year-old primiparous woman was referred to the 
cardiothoracic and vascular surgery outpatient clinic of 
our hospital for further evaluation of chronic cough and 
hemoptysis. Chest computed tomography (CT) showed 
a 10 cm solitary lung nodule with haziness in the left 
upper lobe. The patients breathing sound decreased. 
She did not have any specific past history. She had en- 
tered menopause at the age of 50. She had been diag- 
nosed with a small uterine myoma 3 years prior to this 
presentation but had not received any treatment. She 
underwent excisional biopsy of the mass. Pathologic 
diagnosis was benign metastatic leiomyoma. Masson tri- 
chrome staining revealed that the tumor cells were of 
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smooth muscle nature (Figure la,b). Immunohisto- 
chemical staining was positive for actin. She did not re- 
ceive further treatment and has remained healthy for 
16 years. 

Case 2 

A 50-year-old woman (gravid 3, para 3) presented at our 
clinic with a chief complaint of menorrhagia. Her men- 
strual periods had been regular prior to this presenta- 
tion. Transvaginal ultrasonography showed a 10 x 10 cm 
myoma that was compressing the endometrium. A chest 



X-ray showed small multiple nodules of variable size in 
both lower lung fields. She had not previously had pul- 
monary disease, such as pulmonary tuberculosis or pneu- 
monia. She did not complain of any chest symptoms, such 
as cough, dyspnea, or chest pain. Chest CT showed mul- 
tiple small well-defined scattered pulmonary nodules in 
both lungs. The largest nodule measured 2.7 x 4.4 cm 
(Figure 2). The patient underwent a total laparoscopic 
hysterectomy along with a video-assisted thoracoscopic 
lung biopsy. Analysis of the uterine and lung lesions re- 
vealed leiomyoma and metastatic leiomyoma, respectively. 




Figure 1 Histology of the BML (a) A well-circumscribed leiomyoma mass in the normal lung parenchyma (H & E, X12.5). (b) The mass is 
positive for Masson's trichrome stain. It reveals that the tumor is of smooth muscle nature (Masson's trichrome, X12.5). (c) Benign-appearing 
spindle-shaped cells arranged in intersecting fascicles (H & E, x400). Immunohistochemical staining was positive for: (d) smooth muscle actin 
(x400), (e) desmin (x400), (f) estrogen receptor (x 400), and (g) progesterone (x400). (h) Ki-67 is less than 1%, signifying a low proliferate status 
and a benign nature (x200). 



Ki et al. World Journal of Surgical Oncology 201 3, 1 1 :279 
http://www.wjso.eom/content/1 1 /I /279 



Page 3 of 7 




Figure 2 Chest computed tomography (CT) shows multiple pulmonary nodules, (a) Largest nodule measures 2.7 x 4.4 cm (thick white arrow), 
(b) Small variable nodules are seen in both lungs (narrow white arrow). 



Immunohistochemical staining was positive for actin 
(Figure lc,d), desmin, estrogen receptors, and proges- 
terone receptors. We decided to monitor the remaining 
residual lung lesion: if the size of the remaining lung le- 
sion increases, then bilateral salpingo-oophorectomy 
with gonadotrophin-releasing hormone agonist (GnRH) 
therapy will be instituted. She has remained healthy for 
3 months without evidence of disease progression. 

Case 3 

A 49-year-old primiparous perimenopausal woman was 
referred to the cardiothoracic and vascular surgery out- 
patient clinic of our hospital for further evaluation of in- 
cidental lung masses. A chest X-ray showed a 2.5-cm 
round nodule in the left lower lobe and a smaller well- 
defined ovoid nodule in the right upper lobe (Figure 3). 
The patient underwent myomectomy at the age of 42 
years and total abdominal hysterectomy at the age of 43 
years, due to recurrence. There was no significant family 
history. The patient had no pulmonary symptoms. Chest 
CT showed a 2.5-cm well-defined round nodule with 
poor contrast enhancement in the left lower lobe and a 
smaller well-defined ovoid nodule in the right upper lobe. 
The patient underwent a video-assisted thoracoscopic 
wedge resection of the left lower lobe and right upper 
lobe. The mass shows a irregular pale brown tissue frag- 
ment (Figure 4). Pathologic diagnosis was leiomyoma of 
the lung. Immunohistochemical staining was positive for 
desmin and actin (Figure le). Transvaginal sonography 
showed no abnormal findings other than atrophic ovaries. 
Because the patient was perimenopausal, we decided to 
monitor her for the progression of the disease. She was 
healthy without evidence of progression of disease 2 
months following the surgery. 

Case 4 

A 48-year-old nulliparous perimenopausal woman visited 
our clinic with a huge abdominal lump. She was diagnosed 
with systemic lupus erythematosus and underwent uterine 
myomectomy. She had undergone uterine myomectomy 
11 years back. Uterine myoma recurred 1 year ago. 



Computed tomography showed a 10.5 x 10.5 cm 
heterogenous, low-density lesion on the right side of the 
uterus and multiple low- attenuated foci on the left side. 
There were multiple small nodules in both lungs. The pa- 
tient underwent total abdominal hysterectomy along with 
left adnexectomy. She underwent lung needle biopsy of 
the multiple nodules. Pathologic diagnosis was leiomyoma 
of the uterus and lung. Immunohistochemical staining 
was positive for actin ,desmin,estrogen receptor and pro- 
gesterone receptor (Figure lf,g) Ki-67 is less than 1% 
(Figure 4h). We decided to observe the residual lung le- 
sion. The patient was healthy without recurrence, for 2 
years following the surgery. 

Discussion 

Benign metastasizing leiomyoma is a uterine leiomyoma 
with pulmonary metastasis occurring in young adult- 
hood, especially during the premenopausal period. 




Figure 3 Chest radiograph. There is a 2.6-cm well-defined oval 
mass in the left lower lung (white arrow) and a small ovoid nodule 
in the right upper lobe field (arrowhead). 
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Martin [13] classified leiomyomatous lung lesions into 
three categories in 1982: (1) BML in women, (2) meta- 
static leiomyoma in men and children, and (3) multiple 
pulmonary fibroleiomyomatous hamartoma, occurring in 
any subjects. The author reported that these are all patho- 
logically identical but, on the basis of clinical manifesta- 
tions, BML and multiple pulmonary fibroleiomyomatous 
hamartomas are separate disease entities. In this study, 
the BMLs of the lung in women were hormone-sensitive, 
so they have good prognoses. 

The pathogenesis of BML of the lung has not yet been 
completely identified. Various pathogenetic mechanisms 
have been proposed: hormone-sensitive in situ prolifera- 
tion of smooth muscle bundles [14], benign smooth muscle 
cells transported from a uterine leiomyoma and colonized 
in the lung, and low-grade uterine leiomyosarcoma metas- 
tasized to the lung [15]. The possibility of surgically in- 
duced mechanical displacement from the preexisting 
benign uterine tumor has been suggested because BML 
usually develops several years after the resection of uterine 
leiomyomas but rarely after Cesarean section [14,16,17]. 
Recently, Nucci et al [18] described consistent chromo- 
somal aberrations (19q and 22q terminal deletion) in BML 
cases and suggested that BML can be affected genetically. 

Of our four patients, two who had been diagnosed with 
BML were also diagnosed with myoma at our clinic. Kayser 
et al [19] reported that the mean interval between hyster- 
ectomy and the development of lung lesions was 14.9 
years. In our two cases, the mean interval between hyster- 
ectomy and the development of lung lesions was 9 years. 

Pathological features are of a benign nature. Cytologic 
atypia, coagulative tumor cell necrosis, increased mitoses 
(> 5 per 10 high-power field) with a low Ki-67 index, 
and the absence of high cellularity, support the low pro- 
liferative state and the benign nature of these tumors. 
Histologic examination reveals interlacing fascicles of 
smooth muscle cells without anaplasia or vascular inva- 
sion, with entrapped respiratory epithelium [5]. Various 
immunohistochemical markers, such as desmin, muscle- 



specific actin, and vimentin, confirm mesenchymal 
derivation with smooth muscle differentiation of these 
tumors [20]. The presence of estrogen and progesterone 
receptors suggests the derivation of BML from the female 
genital tract, which supports the rationale for treatment 
with hormonal agents [20,21]. 

Radiologically, BML appears as a well-circumscribed 
nodule a few millimeters to a few centimeters in size and 
can be found as a solitary lesion or as multiple lesions 
scattered within the normal interstitium [22]. It does not 
enhance with intravenous contrast medium. Endobronchial 
and pleural sparing is characteristic of BML [5,22]. Military 
patterns, cavitary nodules, interstitial lung disease, and 
multiloculated fluid-containing cystic lesions have rarely 
been reported in BML [12,23-25]. Horstmann et al [26] 
reported, in a radiologic evaluation, that multiple nodules 
(87%, bilateral; 70% and unilateral, 17%) with a solitary 
nodule occurred only in 13% of all patients. Such nodules 
may remain unchanged, increase or decrease in size, or, 
rarely, became cystic [4,12], In our cases, one patient 
showed a single solitary nodule, one patient showed two 
solitary nodules, one in each lung, and two patients 
showed multiple nodules in both lungs. 

Benign metastasizing leiomyoma is similar to lymphangi- 
oleiomyomatosis (LAM) in the following aspects: prolif- 
eration of the smooth muscle cells, location in the lung, 
hormonal dependence, and HMB-45 immunoreactivity 
[27]. Lymphangioleiomyomatosis showed proliferation of 
atypical smooth muscle cells along with lymphatics, blood 
vessels, and small airways. In contrast, it has been shown 
that lymphatics, blood vessels, and small airways are spared 
in BML [28]. Immunohistochemical staining is useful for 
differential diagnosis between BML and LAM. Human mel- 
anoma black (HMB-45) is used to confirm the melanocytic 
origin of cells. Patients with LAM are positive for HMB-45, 
while those with BML are negative for HMB-45 [6]. 

A standard treatment of BML has not yet been 
established. Because of the hormone-sensitive character- 
istics of BML, its treatments are based on hormonal 



Ki et al. World Journal of Surgical Oncology 201 3, 1 1 :279 
http://www.wjso.eom/content/1 1 /I /279 



Page 5 of 7 



manipulation with either surgical or medical oophorec- 
tomy. Moreover, regression of metastatic lesions has 
been demonstrated in situations where estrogen levels 
fall significantly, especially after termination of preg- 
nancy and menopause [2,10]. For this reason, some au- 
thors observed and closely followed up patients after 
pathologic confirmation in perimenopause or postmeno- 
pausal women. The duration of observation differs be- 
tween reports (6 months to 14 years) (Table 1) [9,29,30]. 
Hoetzenecker et al [30] proposed a wait-and-see strat- 
egy and observed one patient with multiple bi-lobar 
BML for 14 years. Our patients were all in the peri- 
menopausal or postmenopausal state, so we decided to 
observe them. The follow-up duration ranged from 2 
months to 16 years. 

Reversible medical castration with GnRH agonists, 
which suppress endogenous gonadotropin secretions re- 
quired for gonadal steroid production, has been de- 
scribed with good therapeutic outcomes in several 
reports [3,4,31,32]. Egberts et al. [4] reported that treat- 
ment with GnRH agonists suppressed lung nodules 
without any increase in size for a period of 36 months. 
Mogi et al [31] also indicated that the use of GnRH ag- 
onists can lead to shrinkage of lung nodules. 

Progesterone therapy has been shown to be effective in 
both prophylaxis against recurrence and regression of 
BML [11,33,34,36]. The basis for the use of progestin lies 
in its ability to suppress the hypothalamic-pituitary- 
gonadal axis, thereby reducing ovarian estrogen synthesis. 



Moreover, progesterone increases the enzymatic inactiva- 
tion rate of estradiol and reduces aromatase activity by up 
to 30% [3]. Wentling et al [34] documented a complete 
disappearance of lung lesions after treatment with oral 
progestin, (megestrol acetate) at a dose of 0.04 g three 
times daily for 3 months, even in the presence of intact 
ovarian function. Beck et al [33] reported regression of 
lung lesions with oral progestin after total hysterectomy 
along with bilateral salpingo-oophorectomy one year after 
operation. 

Estrogen receptor antagonists, such as tamoxifen, are 
used to treat BML. Saynajakangas et al [8] reported a 
47-year old woman who had been treated with tamoxi- 
fen and had a stable disease for about 1 year. However, 
Abramson et al [37] reported a BML patient who had 
been unsuccessfully treated with tamoxifen. 

Aromatase inhibitors have been used to treat BML. 
Aromatase-P450, an enzyme involved in the last step of 
estrogen biosynthesis, is widely distributed throughout 
the body. Anastrozole and other selective nonsteroidal 
inhibitors of this enzyme reduce estradiol concentrations 
by acting on both the gonads and peripheral and tumor 
tissues [3]. Nasu et al [10] reported a 46-year-old 
woman who was treated with oral anastrozole after total 
hysterectomy with bilateral salpingo-oophorectomy and 
showed a stable disease for 15 months after operation. 

The clinical course of BML varies from a chronic 
asymptomatic course to a rapid progression leading to re- 
spiratory failure and death. Bachman et al [38] analyzed 



Table 1 Summary of selected cases of BML 




Number of 
patients 


Interval between 
uterine surgery and 
diagnosis of BML 


Size or type of uterine myoma 


Adjuvant treatment 


Outcome 
(follow-up period) 


Rivera et al. [3] 


2 


1 1 years 


6 cm 


GnRH agonist, tamoxifen, 
aromatase inhibitor 


5 years 






3 years 


22 x 16 x 10 cm, intramural 


GnRH agonist tamoxifen, 
aromatase inhibitor 


2 years 


Egberts et al. [4]. 




10 years 




GnRH agonist 


3 years 


Mogi et al. [31]. 




7 years 


14 m 


GnRH agonist 




Bodner-Alder et al. [32]. 




1 year 


6 x 7 cm, subserosal 


GnRH agonist 


3 months 


Nasu et al. [10]. 




10 years 




Aromatase inhibitor 


15 months 


Beck et al. [33]. 




5 years 


10 x 10 cm, 8 x 8 cm subserosal 


Progesterone 


1 year 


Wentling et al. [34]. 




6 years 


5 cm 


Progesterone 


3 years 


Goyle et al. [11]. 




5 years 




progesterone 


3 months 


Moon et al. [9]. 






6 x 5 cm 


observation 


6 months 


Awonuga et al. [35]. 


2 


3 years 


21 cm 


Observation 








6 years 


Six, -30 cm (multiple) 


Tamoxifen 


2 years 


Ki et al. (this case report) 


4 


None 


Small 


Observation 


16 years 






None 


10 x 10 cm 


Observation 


3 months 






7 years 


8x8 cm, 5 x 7 cm 


Observation 


2 months 






1 1 years 


10.5 x 8 cm, subserosal 


Observation 


2 years 
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the disease course of 24 BML patients and reported that 
13% of the patients died within two years, and 46% sur- 
vived longer than four years. They also stated that the lon- 
gest survival period was 36 years (one patient with 
extensive lung involvement). One of the important prog- 
nostic factors is thought to depend on the estrogen or 
progesterone status of the patient because BML is associ- 
ated with hormonal receptors [39,40]. Horstmann et al 
[26] mentioned that the disease process is indolent in 
postmenopausal patients, while progressive respiratory 
compromise and even death occur in the premenopausal 
patients. In this context, Nasu et al [10] documented that 
an individual treatment strategy should be considered for 
each patient depending on the size and location of the 
tumor and the hormone receptor status. 

Conclusions 

In this report, we reviewed four cases of perimenopausal 
or postmenopausal women with BML who were followed 
up after surgery. BML is a rare disease, and its standard 
treatment remains to be established. Because the clinical 
course of BML varies among cases, an individual approach 
should be considered. 

Consent 

Written informed consent was obtained. The study was ap- 
proved by the Institutional Review Board (KC13ZISE0412). 

Abbreviation 

BML: Benign metastasizing leiomyoma; CT: Computed tomography; 
H & E: Hematoxylin and eosin. 

Competing interests 

The authors declare that they have no competing interests. 
Authors' contributions 

EYK wrote the initial draft. SYH and JSP performed the surgery and helped 
collect clinical information. SY, KHL, and SJH designed the study and wrote 
the manuscript. All authors have read and approved the final manuscript. 

Received: 26 July 2013 Accepted: 1 October 2013 
Published: 17 October 2013 

References 

1. Ip PP, Tse KY, Tarn KF: Uterine smooth muscle tumors other than ordinary 
leiomyosarcomas: a review of selected variants with emphasis on recent 
advances and usual morphology that may cause concern for 
malignancy. Adv Anat Pathol 201 0, 1 7(2):91 -1 1 2. 

2. Yl Kwon THK, Sohn JW, Yoon HJ, Shin DH, Park SS: Benign pulmonary 
metastasizing leiomyomatosis case report and a review of the literature. 
Korean J Intl Med 2006, 21:1 73-1 77. 

3. Rivera JA, Christopoulos S, Small D, Trifiro M: Hormonal manipulation of 
benign metastasizing leiomyomas: report of two cases and review of the 
literature. J Clin Endocrinol Metab 2004, 89(7)3183-3188. 

4. Egberts JH, Schafmayer C, Bauerschlag DO, Janig U, Tepel J: Benign 
abdominal and pulmonary metastasizing leiomyoma of the uterus. 
Arch Gynecol Obstet 2006, 274(5)319-322. 

5. Rege AS, Snyder JA, Scott WJ: Benign metastasizing leiomyoma: a rare 
cause of multiple pulmonary nodules. Ann Thorac Surg 2012, 
93(6):e149-151. 

6. Pitts S, Oberstein EM, Glassberg MK: Benign metastasizing leiomyoma and 
lymphangioleiomyomatosis: sex-specific diseases? Clin Chest Med 2004, 
25(2)343-360. 



7. Parenti DJ, Morley TF, Giudice JC: Benign metastasizing leiomyoma: a case 
report and review of the literature. Respiration 1992, 59:347-350. 

8. Saynajakangas O, Maiche AG, Liakka KA: Multiple progressive pulmonary 
leiomyomatous metastases treated with tamoxifen: a case report with a 
review of the literature. Acta Oncol 2004, 43(1 ):1 13-1 14. 

9. Moon H, Park SJ, Lee HB, Kim SR, Chae YH, Chung MJ, Jin GY, Lee YC: 
Pulmonary benign metastasizing leiomyoma in a postmenopausal 
woman. Am J Med Sci 2009, 338(1 ):72-74. 

10. Nasu K, Tsuno A, Takai N, Narahara H: A case of benign metastasizing 
leiomyoma treated by surgical castration followed by an aromatase 
inhibitor, anastrozole. Arch Gynecol Obstet 2009, 279(2):255-257. 

11. Goyle KK, Moore DF, Garett C, Goyle V: Benign metastasizing 
leiomyomatosis: case report and review. Am J Clin Oncol 2003, 
26(5):473-476. 

12. Uyama T, Monden Y, Harada K, Sumitomo M, Kimura S: Pulmonary 
leiomyomatosis showing endobronchial extension and giant cyst 
formation. Chest 1 988, 94:644-646. 

13. Martin E: Leiomyomatous lung lesions: a proposed classification. AJR 

1983, 141:269-272. 

14. Patton KT, Cheng L, Papavero V, Blum MG, Teldandi AV, Adley BP, Luan C, 
Diax LK, Hui P, Yang XJ: Benign metastasizing leiomyoma: clonality, 
telomere length and clinicopathologic analysis. Mod Pathol 2006, 

1 9(1 ):1 30-140. 

15. Burkhadt A, Otto HF, Kaukel E: Multiple pulmonary (hamartomatous?) 
leiomyomas. Light and electron microscopic study. Virchows Arch A Pathol 
AnatHistol 1981, 394:133-141. 

16. Jautzke G, Muller-Ruchholtz E, Thalmann U: Immunohistological detection 
of estrogen and progesterone receptors in multiple and well 
differentiated leiomyomatous lung tumors in women with uterine 
leiomyomas (so-called benign metastasizing leiomyomas). Pathol Res 
Pract 1996, 192(3):21 5-223. 

17. Nardo LG, Iyer L, Reginald PW: Benign pulmonary metastasizing 
leiomyomatosis in pregnancy: a rare complication after cesarean section. 
Acta Obstet Gynecol Scand 2003, 82:770-772. 

18. Nucci MR, Drapkin R, Dal Cin P, Fletcher CD, Fletcher JA: Distinctive 
cytogenetic profile in benign metastasizing leiomyoma: pathogenetic 
implication. Am J Surg Pathol 2007, 31(5)737-743. 

19. Kayser K, Zink S, Schneider T, Dienemann H, Andre S, Kaltner H, Schuring 
MP, Zick Y, Gabius HJ: Benign metastasizing leiomyoma of the uterus: 
documentation of clinical, immunohistochemical and lectin- 
histochemical data often cases. Virchows Arch 2000, 437:284-292. 

20. McGinley KM, Bryant S, Kattine AA, Fitzgibbon JF, Googe PB: Cutaneous 
leiomyomas lack estrogen and progesterone receptor immunoreactivity. 
J Cutan Pathol 1997, 24:241-245. 

21. Rao UN, Finkelstein SD, Jones MW: Comparative immunohistochemical 
and molecular analysis of uterine and extrauterine leiomyosarcomas. 
Mod Pathol]999, 12(1 1):1 001 -1009. 

22. Maredia R, Snyder BJ, Harvey LA, Schwartz AM: Benign metastasizing 
leiomyoma in the lung. RadioGraphics 1998, 18:779-782. 

23. Lipton JH, Fong TC, Burgess KR: Miliary pattern as presentation of 
leiomyomatosis of the lung. Chest 1987, 91(5)781-782. 

24. Osadchy A, Zehavi T, Zissin R: Pulmonary benign metastasising 
leiomyomas presenting as fluid-containing masses on CT in a patient 
with two unrelated malignancies. Br J Radiol 2005, 78(93 1):639-641. 

25. Drevelengas A, Kalaitzoqlou I, Sichletidis L: Benign pulmonary 
leiomyomatosis with cyst formation and breast metastasis: case report 
and literature review. Eur J Radiol 1995, 19:121-123. 

26. Horstmann JP, Pietra GG, Harman JA, Cole NG, Grinspan S: Spontaneous 
regression of pulmonary leiomyomas during pregnancy. Cancer 1977, 
39:314-322. 

27. Banner AS, Carrington CB, Emroy WR: Efficacy of oophorectomy in 
lymphangioleiomyomatosis and benign metastasizing leiomyoma. 

N Eng J Med 1981, 305(4):204-209. 

28. Jacobson TZ, Rainey EJ, Turton CWG: Pulmonary benign metastasizing 
leiomyoma: response to treatment with goserelin. Thorax 1995, 
50:1225-1226. 

29. Kim ER, Han KN: Spontaneous regression of metastatic pulmonary 
leiomyoma after resection of contralateral metastatic mass. Ann Thorac 
Surg 201 2, 94(5):e1 19-120. 

30. Hoetzenecker K, Ankersmit HJ, Aigner C, Lichtenauer M, Kreuzer S, Hacker S, 
Hoetzenecker W, Lang G, Klepetko W: Consequences of a wait-and-see 



Ki et al. World Journal of Surgical Oncology 201 3, 1 1 :279 
http://www.wjso.eom/content/1 1 /I /279 



Page 7 of 7 



strategy for benign metastasizing leiomyomatosis of the lung. 

Ann Thorac Surg 2009, 87(2):61 3-614. 

31. Mogi A, Hirato J, Kosaka T, Yamaki E, Kuwano H: Benign metastasizing 
leiomyoma of the lung: report of a case. Gen Thorac Cardiovasc Surg 2012. 
doi:1 0.1 007/sl 1 748-01 2-01 74-4. 

32. Bodner-Adler B, Bartl M, Wagner G: Intravenous leiomyomatosis of the 
uterus with pulmonary metastases or a case with benign metastasizing 
leiomyoma? Anticancer Res 2009, 29:495-496. 

33. Beck MM, Biswas B, D'Souza A, Kumar R: Benign metastasizing leiomyoma 
after hysterectomy and bilateral salpingo-oophorectomy. Hong Kong Med 
J 2012, 18(2):153-155. 

34. Wentling GK, Sevin BU, Geiger XJ, Bridges MD: Benign metastasizing 
leiomyoma responsive to megestrol: case report and review of the 
literature. \nt J Gynecol Cancer 2005, 1 5:1 21 3-1 21 7. 

35. Awonuga AO, Rotas M, Imudia AN, Choi C, Khulpateea N: Recurrent benign 
metastasizing leiomyoma after hysterectomy and bilateral salpingo- 
oophorectomy. Arch Gynecol Obstet 2008, 278:373-376. 

36. Matsumoto K, Yamamoto T, Hisayoshi T, Asano G: Intravenous 
leiomyomatosis of the uterus with multiple pulmonary metastases 
associated with large bullae-like cyst formation. Path Intl 2001, 
51:396-401. 

37. Abramson S, Gilkeson RC: Multiple pulmonary nodules in an 
asymptomatic patient. Chest 1999, 1 1 6(1 ):245-247. 

38. Bachman D, Wolff M: Pulmonary metastases from benign-appearing 
smooth muscle tumors of the uterus. Am J Roentgenol 1976, 127:441-446. 

39. Cramer SF, Meyer JS, Kraner JF, Camel M, Mazur MT, Tenenbaum MS: 
Metastasizing leiomyoma of the uterus: S-phase fraction, estrogen 
receptor, and ultrastructure. Cancer 1980, 45:932-937. 

40. Takemura G, Takatsu Y, Kaitani K, Ono M, Tanada S, Niwa H, Tankawa H, 
Fujiwara T, Yamabe H: Metastasizing uterine leiomyoma. Pathol Res Pract 
1996, 192(6):622-629. 



doi:1 0.1 1 86/1 477-781 9-1 1 -279 

Cite this article as: Ki et al:. Benign metastasizing leiomyoma of the 
lung. World Journal of Surgical Oncology 201 3 11 :279. 



Submit your next manuscript to BioMed Central 
and take full advantage of: 

• Convenient online submission 

• Thorough peer review 

• No space constraints or color figure charges 

• Immediate publication on acceptance 

• Inclusion in PubMed, CAS, Scopus and Google Scholar 

• Research which is freely available for redistribution 



Submit your manuscript at f~\ RiftMM i rpntral 

www.biomedcentral.com/submit momea central 



